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ABSTRACT: 
Various tests have been devised to assess eye movement abilities. 
Although they have been normed to a general population, comparisons 
between those with learning/reading difficulties and the normal population 
has not been thoroughly investigated. 
This study attempts to evaluate the eye movement abilities of a 
reading delayed population. Seventy-four reading delayed subjects were 
given three different eye movement tests as an adjunct to the standard 
vision screening procedure. The Groffman Visual Tracing Test, the Pierce 
Saccade Test and the Stern Saccadic Fixation Test were administered to 
the subjects at the end of a primary screening. Eye movements were 
analyzed based on the subject's "actual age scores" and "expected age 
scores". The subjects were found to have eye movement deficiencies 
significant to the 0.005 level. The findings suggest that eye movements 
measured on the Groffman, Stern, and Pierce may provide another screening 
method for detecting individuals with reading deficiencies. 
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INTRODUCTION: 
In recent years, there has been an increase in the public concern for 
the reading delayed individual. This has initiated numerous studies 
evaluating the various components of the reading process. It has been 
estimated that approximately 80o/o of all classroom learning comes to the 
student via the visual pathways. 1 If there is any interference within these 
pathways, there will be an increased difficulty in performing the desired 
task.1 
There have been many attempts to determine a relationship between 
reading and a single visual factor.2 Due to interrelationships of various 
visual factors, it is difficult to pinpoint a single, simple relationship. 
There .exists a conflict in studies concerning a relationship between 
visual acuity and reading. 3•4•5•9 This could be due to the variability in the 
techniques used to collect the data. The Peter study (1959), utilizing a 
standardized Modified Clinical Techique, determined that less than half of 
those with vision problems were detected with the Snellen Visual Acuity 
test. 6 This indicated that nearpoint visual acuity is much more important 
than farpoint visual acuity when reading is involved. 
Myopia, the most common visual deficiency found in farpoint Snellen 
Visual Acuity, is not a factor in reading difficulties 1 0 •22 , but may be 
' 
associated with better than average reading abilities. It has been postulated 
that the mechanism involved is a reduction in accommodative demand and an 
increase in sustained focal attention. Correction of the myopia may cause 
temporary reading difficulties due to new found focusing problems. 
1 
Hyperopia7 • 11 has been implied as a possible factor for reading 
difficulties. In contrast to myopia, hyperopia increases accommodative 
demand during sustained nearpoint activities. This can result in symptoms 
such as blurring, doubling, asthenopia (eyestrain, discomfort), and dislike for 
nearpoint tasks. The degree of discomfort is related to the individuals 
ability to compensate for the increased nearpoint demand. 
Astigmatism appears to interfere with reading performance, but there 
has been no clear relationship shown. Those with uncorrrected astigmatism 
frequently confuse similar words which can possibly be explained on the 
basis of visual blur and distortion.B,22 
Uncorrected anisometropia (a difference of refractive error between 
the two eyes) has been shown to be a significant factor in retarding the 
reading achievement of the individual. Corrrection of anisometropia permits 
the individual to reach a level closer to their potential. 10 
Binocular coordination problems, such as high phorias (the tendency to 
deviate the eyes when fusion is suspended), and strabismus (the manifest 
deviation of the eyes), can cause visual discomfort at the reading distance. 
When the individual is tired, diplopia (doubling) can be experienced as the 
fusional ranges (the eyes ablility to maintain clear single vision) are not 
sufficient to compensate for the tendency to deviate. Poor fusional abilities 
make it difficult for the individual to maintain reading and studying tasks 
for long periods of time.2,9, 15,21 
Although some of the above factors have contributory roles, it is felt 
that eye movements play a major part in reading difficulties. The efficiency 
of eye movements develops parallel to the reading process. Therefore, eye 
2 
movements can be used as an objective means to evaluate reading 
efficiency .18· 19 Oculomotor skills are reflexive and involuntary at an early 
age, but as the child develops, reading skills must refine these reflex 
mechanisms.9 It has been shown that eye movement deficiencies may lead to 
learning insufficiencies. Reading is an integral portion of the normal reading 
process and any deficit in this area may lead to a decrease in potential, both 
academically and socially. Early discovery of these deficiencies will enable 
appropriate intervention before further consequences result. 
The major eye movement involved in visual scanning or reading is 
called a saccadic eye movement or saccade. Saccades are both preceded and 
followed by short pauses or fixations. The brain obtains the maximum 
information through the eyes during fixations. Therefore, the input of 
information during the reading process is not a continuous one, but is 
organized into small packages or chunks that the brain reassembles.12,13,14 
Pursuits are a tracking or following eye movement that allows an 
individual to scan across the page. It has been shown that there exists a 
difference in the quality of the pursuit eye movements between the reading 
delayed individual and a normal individual. The delayed individual exhibits a 
more erratic pursuit movement when performing a following task than does a 
non-delayed individual. It appears that poor readers are not able to maintain 
fixation on a moving target as well as normal readers, having a tendency to 
make large angle excursions off target. Although pursuit movements are not 
directly involved in reading, poor pursuit eye movements appear to be related 
to reading disability. The eye movements involved in reading consist of 
sequential saccades with angular amplitudes of 2-4 degrees separated by 
3 
fixations of 250 to 400 msec. It has been known that reading delayed 
individuals have shorter fixations and more saccadic movements than normal 
individuals.24 If pursuit performance is abnormal and is associated with a 
substantial saccadic-like structure, there is a very high likelihood that this 
will be associated with a reading difficulty.23 
Reading skills and eye movements are developed gradually and they 
will continue to improve in accuracy and speed through the years. Most of 
this parallels other developement occurring within the first few years of 
school. Even a mild eye movement imperfection can cause difficulties in the 
maintaining of fixation, holding the eyes on the same line, providing a 
sequential scanning of words or lines and an inability to read for more than a 
few minutes. 
This study is an effort to detect, using three quick and easy to 
administer tests, individuals who are reading delayed due to eye movement 
deficiencies. As a screening aid it is our hope to show that the Groffman 
Visual Tracing Test, the Pierce Saccadic Test, and the Stern Saccadic 
Fixation Test are beneficial in determining a difference between the reading 
delayed student and the normal population. 
METHODS: 
Subjects 
The subject population consisted of 96 school children classified as 
4 
reading delayed by their instructors (two or more grades below their 
expected grade level based either on a standardized reading test or a 
teacher's subjective evaluation). Subjects ranged in age from 6 to 14 years 
old, with the mean age of 12.01. The subject population was chosen with no 
regard to age or sex. They were referred by the teachers/counselors to the 
Pacific University College of Optometry Screening Program for a vision 
analysis. 
All children had their near and distance visual acuities measured by 
the use of the Bernell nearpoint test card BC/22078 and farpoint Snellen 
charts, respectively. Only those children with distance and near acuities of 
20/40 or better were considered fo,r the study. 
Static retinoscopy was performed to objectively determine the 
refractive status of the individual subject. Those exhibiting an uncorrected 
refractive error greater than 1.500 hyperopia, 0. 750 myopia, 1 .000 
astigmatism or 1.000 anisometropia were released from the study. 
Unilateral and Alternate Cover Tests were performed on each child at 
16 inches and at 20 feet. Those children exhibiting greater than 58 exo, 58 
eso, or 28 hyperphoria at 20 feet, and/or those children exhibiting greater 
than 1 o8 exo, 58 eso, or 28 hyperphoria at 16 inches or any tropic response 
were also not included in the study as all the above factors have been found 
in other studies to be contributory to reading difficulties. After reviewing 
post-screening findings for the above characteristics, 74 subjects remained 
of which 68%> were male. 
5 
Method and Materials 
The three eye movement tests: The Groffman Visual Tracing Test, the 
Pierce Saccadic Test and the Stern Saccadic Fixation Test were administered 
in a randomized fashion to the individual at the end of the routine vision 
screening sequence. They were administered to each subject in the following 
fashion: The instruction set was read verbatim from the instructional sheet 
provided by the test designers or by standardized protocol (see Appendix A). 
Each child was then asked if he or she had any questions. They were then 
given the demonstration form (for a practice trial) of the test and were told 
to begin. The demonstration trial was conducted to alleviate any undue 
subject apprehension, confusion or misunderstanding of the instructional set. 
The test runs were timed to the nearest second and errors were 
recorded on the individualized score sheet. An error. was judged as an 
omission or addition of a letter or number on the Pierce or Stern, and as an 
incorrect match on the Groffman. Each child received a numerical score 
value based on their performance as described in the standard scoring for the 
appropriate test. 
STATISTICS: 
A t-test was used to determine significance of the collected data. 
The eye movement tests run on the subjects were scored by age and/or grade. 
Because all three tests could be run on age, the subject's scores were 
compared to the normed scores based on chronological ages. In other words, 
6 
their expected age was compared to their actual age. 
The number of subjects run on the three eye movement tests varied 
because each test was normed on different age ranges, and to keep within 
these confines, the patients outside those age ranges were eliminated from 
that test. Of a total of 74 subjects only 27 could be included in the 
Groffman, 30 for the Stern, and 49 for the Pierce. 
Age ranges for the Groffman Visual Tracking Test and the Stern 
Saccadic Fixation Test are 7 to 12. The Stern is divided into two forms 
testing ages 6 to 9 and 9 to 12. The Pierce Saccade Test age ranges included 
subjects 6 to 14. Because of the tests' limitations, children who fell within 
the age ranges, but scored below age 7 on the Groffman and below 6 on the 
Stern and Pierce were arbitrarily given a score of 6, 5, and 5, respectively. 
This tends to bias the age scores upward. Similarly, any subject scoring 
higher than 12 on the Groffman and Stern, and higher than 14 on the Pierce 
were given scores of 12 (see Appendix A), 13, and 15, respectively. Although 
this would skew the data downward, we found that there were only a few 
cases in which we had to apply this limitation. 
The reason for eliminating those subjects outside the age ranges is to 
keep within the experimental confines. It cannot be implied that any subject 
outside the age ranges of the tests is below, at, or above his chronological 
age level. If the rest of the subjects were included into the statistical 
workup, a higher level of significance would be noted. 
7 
RESULTS: 
The results of the Groffman, Stern, and Pierce Tests were initially 
scored and compiled for each subject. Next, the data were entered into a 
t-test which calculated standard deviations, mean differences, standard 
errors, and t-scores as shown in Table 1, Table 2, and Table 3. By comparing 
the t-scores with the degrees of freedom, a level of significance was 
calculated for each of the three eye movement tests. 
Table 1 
Groffman: 
Sum of the chronological ages = 236 
Sum of the age scores = 199 
Mean of the chronological ages = 8.7 4 
Mean of the age scores = 7.37 
Standard de vi at ion of the chronological ages = 1.70 
Standard de vi at ion of the age scores = 1.88 
Mean difference = 1.37 
Standard error of the difference = .40 
t -score = 3.39 with a degree of freedom = 2 7 
Level of si gni fi cance = 0.005 
8 
Teble 2 
Stern: 
Sum of the chronol ogi eel eges = 271 
Sum of the ege scores = 229 
Me en of the chronol ogi eel eges = 9.03 
Meen of the ege scores = 7.63 
Stenderd de viet ion of the chronol ogi eel eges = 1.73 
Stenderd de viet ion of the ege scores = 2.08 
Me en difference = 1.40 
Stenderd error of the difference = 0.28 
t -score = 4.96 with e degree of freedom = 30 
Level of si gni fi cence = 0.00 1 
Teble 3 
Pierce : 
Sum of the chronol ogi eel eges = 541 
Sum of the ege scores = 359 
Me en of the chronol ogi eel eges = 1 1.04 
Meen of the ege scores = 7.33 
Stenderd deviation of the chronological eges = 2.72 
Stenderd de viet ion of the ege scores = 2.28 
Meen difference = 3.71 
Stenderd error of the difference = 0.27 
t-score = 13.9 withe degree of freedom= 49 
Level of si gnifi cence = 0.00 1 
9 
14 
12 
10 
8 
Actual Age 
6 
4 
2 
0 
CONCLUSION: 
Comparison Between "Expected" and "Actual" 
Age Scores Based on the Groffman Visual 
Tracing Test, the Stern Saccadic Fixation 
Test, and the Pierce Saccade Test. 
7 8 9 10 11 12 13 14 
Expected Age 
• Expected Age 
Ill Groffman 
IE Stern 
Iilli Pierce 
Reading is a major component in the learning process of an individual 
and any interruption within the system can result in decreased 
performances. Although reading performance cannot be directly measured 
through eye movement testing procedures, we can show an indirect 
correlation between the reading delayed individual and poor eye 
movements. · The t-test demonstrates that the overall population 
performance on these three eye movement tests were significant to the 
0.005 level (Groffman) or 0.001 level (Stern and the Pierce). This study 
demonstrates a high correlation between reading delayed individuals and 
10 
poor eye movements with reference to normed test scores. Clinically, the 
three eye movement testing procedures may provide an additional method 
for detecting individuals with reading problems. Further, educators may 
incorporate these tests to help identify reading delays at earlier ages, and 
intervention of these problems may be approached more efficiently. 
We are able to show that reading delayed individuals may demonstrate 
poor eye movements, but detection does not determine a cause or an 
effect. The reading delayed problem may or may not manifest poor eye 
movements as a component because the problem may lie in oculomotor 
skills, in a visual-perceptual function, or in cortical integration. But, the 
knowledge of this correlation between eye movements and the reading 
delayed individual may help in understanding the interrelationship. 
Further research may investigate these areas to broaden the applicability 
for clinical use. 
11 
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APPENDIX A: 
Test Forms and Instruction Sets 
Groffman Visual Tracing Test 
Stern Saccadic Fixation Test 
Pierce Saccade Test 
·-···,--~·, 
. 
' 
VISUAL TIIACIIIIG T-ST 
Record For :an 
. 
NAME DATE 
AGE 
-
FORM 
LETTER NUMBER SECONDS POINTS SCORING SCALE REACHED ELAPSED 
A SECONDS NUMBER OF 
ELAPSED POINTS 
B 
BELOW 16 10 
c 16-20 9 
D 21-25 8 
26-30 7 
E 31-35 ·6 
, 36-40 5 
TOTAL NUMBER OF POINTS 41-45 4 
Ufi-~n ".\ 
50-60 2 
RATING OVER 60 1 
COMPLETE THE FOLLOWING LIST IMMEDIATELY AFTER ADMINISTRATION OF THE TEST 
1. ATTEMPTED TO USE FINGER 
2. EXCESSIVE HEAD MOVEMENT 
3. INPROPER DISTANCE FROH PAPER 
4. Ll}:CSL'AL HEAD POSTCRE 
5. UNUSUAL BODY POSTURE i 
6. UNUSUAL FACIAL EXPRESSION 
7. UNUSUAL VERBAL COMMENTS 
B. UNUSUAL BODY MOVEMENT 
9. OTHER 
. 
. cnO'" · • .. , .. ,.. OY lla'I'.TONa YIIIW 
GROFFMAN FJR USE WITH VISUAL TRACING TEST CARDS 
PUCO 3 3. 147 page 1 
VISUAL TRACING BOOK I 
CRITERION FRAMES ANSWER KEY 
FRAME NUMBER CRITERION NUMBER A 8 c D 
24 1 2 1 
41 2 l 2 
62 3 1 3 2 
81 4 2 3 1 
100 5 4 1 2 3 
VISUAL TRACING BOOK II 
CRITERION 'FRAMES ANSWER. KEY 
FRAME NUMBER CRITERION NUMBER A B c D E 
6 3 2 5 
43 7 3 2 I 4 
64 8 4 5 2 
85 9 4 3 1 2 5 
107 10 4 1 2 5 3 
•. 
PUCO 33.147 page 2 
Groffman Visual Tracing Test (Groffman, 1969) 
Material: Groffman Visual Tracing Test available from Mast-Keystone. Davenport, 
Iowa. 
Procedure: Examiner hands the demonstration card to the student and says "This is 
a test to see how quickly and accurately you can follow a line using only your eyes. 
Look at the line that starts at the letter "A". Follow 1t with your eyes. When it 
reaches another line (point to the f;rst intersection), follow it straight ahead and 
do not turn off onto a line whfch crosses the line you are traveling on. Do you 
understand?" When this 1s understood. continue. "Now we are going to trace 5 more 
lines. Your score will depend on accuracy and speed, so work quickly. but try not to 
make a mistake." Place the test card before the patient and time each letter 
individually. Caution: If the patient attempts to use his finger to trace the line, 
stop and start the test again. The patient should not handle the test card. 
Scoring: If number reached 1s incorrect- score "0". If number reached is correct. 
record the time and read from table 1 below to translate into points. 
Total all. the points for the five letters and record as "score/score for age 
from table 2." Correct answers: Form A and B; A-3, B-4. C-1; 0-5, and £-2. 
\ 
Seconds Elapsed 
below 16 
16-20 
21·25 . 
26-30 
Jl-35 
36-40 
41-45 
46·50 
50-60 
over 60 
ruco 33.147 page 3 
Number: of Points 
10 
9 
8 
7 
6 
5 
4 
3 
2 
. 1 
~ 
7 
8 
9 
10 
11 
12 & over 
Mean Score . S.D . 
10 3.5 
.17 3.0 
22 2.0 
26 2.5 
* 
28 3.0 
32 4.0 
*'The last age iriterval is scored 
as 12 and over. Therefore, the 
high~st score attainable for the 
Groffman is 12 and not 13. 
__..~---~--...._.. __ ......_ .... ..__.. ... 
---
A B c D 
1 2 3 4 
ruco 33.147 page 4 
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PUCO 33.147 page 5 
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PVCO 33.147 page 6 
PACIFIC UNIVERSITY 
COLLEGE OF OP'IOMETRY STERN FIXATION TEST 
CLINICS Recording Form 1 (grades 1 - 3) 
0 n R F 1 B w 
H r n t r 
H w 1 f f 
s R F c t a f 
H w a n f c 
s h 'vJ t t c h 
c c w t c 
T c w s 1 t t f I 
c 0 
R F s t f 
H w a 
R F r a f a h c 
H r b t B H 
R F d n r t t c h 
H s i t w 
INSTRUCTIONS: 
1. "~!hen I say GO, I want you to read each 1 etter out 1 oud as fast and as 
accurately as you can. Read them in the same order as you would sentances. 
You may not point with your finger at the letters." 
2. Show the example card and have the child read all of the letters. Let the 
child hold the test at any distance they desire. When the child has finished 
reading the example card, ask him/her if there are any questions, if not say 
"Ready .... GO!". 
3. Start timing as soon as you say "GO" and continue until they have read the 
last letter. 
4. ~~ark each error on the above copy of the test by drawing a 1 ine through it. 
Each skipped letter is an error, and if a whole line is skipped, mark a 
check by it and count each letter in that line as an error. 
SCO!"t HlG: 
~ecord the total time in seconds to complete the test: 
Record double the total of all the errors on the test: + 
----
Add the time and errors together for the score: 
Name _________________ _ Sex: ~1 F 
Age Birthdate 
--------- -----------------
Grade in School 
-------
Wearing glasses during test: Yes No Date of last eye exam 
Have glasses ever been prescribed in the past: Yes No 
Reading Level : ____ on grade level 
months above grade level 
----
months below grade level ---~ 
c 1979 Norman Stern, 0.0., Ph. D.: Pacific University 
33.151 
--------
PACIFIC UNIVERSITY 
COLLEGE OF OPIDMETRY 
CLINICS 
J vJ h s a 
s t c b 
a t h c i c 
0 0 t m 
h 
T 
J s h h a g 
s 0 h w r 
t w 1 w a f c 
T e h 0 t 
c t h h 
w h r t t 0 
h a s i s 
d 0 0 h i t s 
A J d n t m 
i s 0 w b t a I 
r 0 0 t c 0 s 
s J s a T 
1 I b t 0 b 
i t m T a c 
INSTRUCTIONS: 
d 
h 
h 
t s 
T 
0 t 
s 
0 
h 
s 
STERN FIXATION TEST 
Recording Form 2 
c 1979 Norman Stern, O.D., Ph. D. 
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h h t d 
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i s h 
f 0 0 t h 
f f 
1. "Hhen I say GO, I want you to read each 1 etter out loud as fast and as 
accurately as you can. Read them in the same order as you would sentences. 
You may not point with your finger at the letters." 
2. Show the example card and have the child read all of the letters. let the 
child hold the test at any distance they desire. When the child has fin-
ished reading the example card, ask him/her if there are any questions, if 
not say "Ready •••• GO! 11 • 
3. Start timing as soon as you say 11 GO" and continue until they have read the 
last letter. 
4. ~1ark each error on the above copy of the test by drawing a 1 ine through it. 
Each skipped letter is an error, and if a whole line is skipped, mark a 
check by it and count each letter in that line as an error. 
SCORING: 
Record the total time in seconds to complete the test: 
Record double the total of all the errors on the test: + 
----
Add the time and errors together for the score: 
Name·---------------------------------------------- Sex: M F 
Age Birthdate Gradein School 
Wearing glasses during test: Yes No Date of last eye exam 
Have glasses ever been prescribed in the past: Yes No 
Reading level: ___ on grade level __ ...;months above grade months below 
---
33.152 
S'l'I.;J{N 1" l Xl\'1'10N 'l'J·:S'l' 
-----·-------- ·----
STERN FIXATION 'I' EST FOHN 1 STERN FIXJ\'l'ION TJ~s·r FOf\1'1 
MEJ\NS l3Y AGE: MEANS BY GRADE: 
AGE N MEAN SD GRADE N MEAN 
6 11 95 18.08 1 22 86.18 
7 26 74.12 19.00 2 30 68.7 
8 31 60.61 10.28 3 29 58.59 
9 15 60.27 25.42 
STERN FIXATION TEST FORM 2 STERN FIXATION TEST FORM 
MEANS BY AGE: MEANS BY GRADE: 
AGE N MEAN SD GRADE N MEAN 
-
9 8 110 18.35 4 15 103.87 
10 18 95.5 17.86 5 14 95.29 
11 12 100.25 22.68 6 15 87.6 
12 12 86.17 16.11 
Means and Standard Deviations for the Stern Fixation Test Form 1 
(grades 1-3) and Form 2 (grades 4 and above) by age and grade in 
school. 
1 
SD 
20.77 
21.59 
10.39 
2 
SD 
18.76 
22.03 
14.92 
PUCO 33.148 
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Stern Fixation Test Form 1 (~radesl-J) 
@> 1979 Norm.qn Stern OD. PhD 
Pacific University 
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~;ter:1 Fixation Test Form 2. (grades 4 and above) 
© 1979 
Norm~n Stern OD,PhD 
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Instructions: Pierce Saccade Test 
Preparations: 
*Sit child at table. 
* If child wears glasses or contact lenses for reading, screen only with 
glasses or contact lenses in place. 
* Place demonstration card in front of child on table. Ask child to call 
out all of the numbers on the card as quickly and carefully as possible. 
* When you feel the child understands the test, start the screening 
procedure. 
*Caution not to use his/her finger as a marker during each of the tests. 
Screening Procedures: 
Test 1: 
a. Place card #1 in front of the child. 
b. Use stopwatch to identify number of seconds it takes to conplete 
card. 
c. Have the child call out all the numbers on the card. 
d. Record numbers of errors and record numbers of seconds it took to 
completely read card on score sheet. 
Test 2: 
e. Remove card number 1 and place card 2 in front of the child. 
f. Repeat procedures b and c with card 2. 
g. Record errors and time as described in procedure d. 
Test 3: 
h. Remove card 2 and place card 3 in front of child. 
i. Repeat procedures band c with card 3. 
j. Record errors and time as described in procedure d. 
k. Record number of seconds it took to completely do all three tests. 
Failure Criterion: 
*Inability to meet age norms for errors and time. 
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J. P.IERCE SACCADE TEST 
Patient -------- Examiner--------Age ____ _ 
Date ____ _ Date ____ _ 
1 5 
5 
4 
4 
7 
8 
7 
4 
6 
9 
3 7 
3 1 
5 2 
6 8 
5 2 1 
3 1 0 
.o 7 6 
4 9 1 
3 6 8 
1 4 3 
9 7 . 9 
3 8 1 
a 7 3 
1 4 4 
6 4 0 
0 5 3 
1 5 5 
2 3 6 
tfumber of 
1 1 1 10m1ssfon Errors Number of 
~.--o_...._ _ _._ _ _,Addition Errors 
Total Time:-----
Tota 1 Errors: -----
Age Equivalents: 
Performance 
Accuracy 
Observations: 
. 
__ Exaggerated head movements 
Slight head movement 
__ Used finger as a guide 
Abnormal working distance 
0 5 
6 4 
1 4. 
8 7 
3 8 
9 7 
1 4 
i3 6 
9 
7 
1 
2 
8 
5 2 1 
3 1 0 
0 1 . 6 
4 9 1 
3 s ·a 
1 4 3 
9 1 9 
3 8 1 
8 1 .3 
1 4 4 
6 4 0 
0 5 3 
1 5 5 
2 3 6 
Total Time: 
----
To ta 1 Errors: · 
Per fonnance ----
Accuracy 
Note abnormal posture, head tilt, efc. 
PIERCE SACCADE TEST 
Examiner Patient --------
------
._Age ____ _ 
Date ____ _ Date ___ _..... __ 
1 5 
5 
4 
4 
7 
3 8 
9 7 
1 4 
3 6 
4 9 
3 7 
3 1 
5 2 
6 8 
5 2 
3 1 
0 1 
4 9 
36 
1 4 
9 7 
3 8 
8 1 
1 4 
6 4 
0 5 
1 5 
2 3 
1 
0 
6 
1 
8 
3 
9 
1 
3 
4 
0 
3 
5 
6 
Number of 
1 1 1 10mission Errors Number of 
'----'----.L..---.JAdd 1 t ion Errors 
Total Time: 
"'1 5 
0 5 
6 4 
1 4 
8 7· 
3 8 
9 7 
1 4 
3 6 
:4 9 
13 7 
3 1 
2 
8 
5 2 
3 1 
0 7 
4 9 
3 6 
1 4 
9 7 
3 8 
8 7 
.1 4 
6 4 
0 5 
1 5 
2 3 
Total Time: 
1 
0 
6 
1 
8 
3 
9 
1 
3 
4 
0 
3 
5 
6 
---
Tota 1 Errors: -----
Age tquivalents: 
Performance 
Accuracy 
Observations: 
Exaggerated head nmvements 
~-----Slight head movement 
--Used finger as a guide 
. Abnormal working distance 
Tota 1 Errors: 
Performance 
---
Accuracy 
·--Note abnormal posture, head tilt, etc. PUCO 33.145 ,-, 
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1 3 8 1 i 9 l 9 
11 4 3 
: 3 6 8 
I
. 4 9 1 
3 7 6 
li~~ ~=r-··-·. 
~---· 
I 
I L ______ _ 
Total Time: 
4 
7 
8 
7 
4 
4 
s 
5 
3 
Tota 1 Errors: 
I 3 9 l I 3 
4 
0 
3 
5 
6 
tl.gt:~ Equivalents: 
Performance: 
Accuracy: 
:)bservations: 
4 
7 
B 
7 
4 
4 
5 
5 
3 
Time 
Number of 
Omissi on Errors 
Number of 
Addition Errors 
Exaggerated _head movements 
--------- Slight head movement 
--------·-·- Used finger as a guide 
------Abnormal working distance 
--··-- Note abnorma 1 posture, head t i 1 t, etc. 
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